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» This question paper consists of 20 multiple choice questions (60 marks) and 2 structured essay
questions (40 marks).
s  For multiple choice questions choose the best correct answer and mark it on the answer sheet with a

PEN. Each correct answer will carry 3 marks. 1/6 th of a mark (i.e —;—x 3) will be deducted for an

incorrect answer.
* Answers to structured essay questions should be written in the space provided.
The use of a non-programmable electronic calculator is permitted.
You are NOT aliowed to keep Mobile phones with you during the examination. Switeh off and
leave them out.

erte your registration number, name and address clearly in the space provided on the back of the

answer sheet.

Gas constant =8.314 ] K 'mol™ Avogadro constant = 6.023 x [0Pmol™"  F araday
constant (F) = 96,500 C mol™’ Plancks constant (h) = 6.63 x 107 J s Velocity of light
(c) =3.0x 10fms™! Standard Atmospheric pressure = 10° Pa (N m‘z) Mass of an electron
=91x 107" kg Rydberg constant, R =1.097x 10 " m""

1. The line formula for a branched alkene is shown below.

What is the molecular formula of this compound?

(1y CpHiz (@) CiHyp (3) CuHw @) CioHis (3) CnhHa

2. The number of 1™, 2™ and 3™ carbon atoms in alkane. CH}CH?C(CH])1CH-|CH(CH3)1
repectively are

T (1.42,2 ). 5,1,2 (3). 5,2,1 (). 6,1.1 (5) 4,2,1



3. What is the IUPAC name for the following compound?

H.___H
i
CHs- CHy- C— CHy~ CHy- CHs
(1), 3-methylenehexane (2). 2-propyl-1-butene (3). 4-ethyl-4-pentene
(4). 2-ethyl-1-pentene (5). 3- propy! -3- butene

4, Consider the following ions/species from A —H.

A B C D E F G H

CH, | Hs0 Br” | CHy>=CH, | BF; |NO,® |NH; Br-

Which of the following set below identifies electrophiles?
(I3. D, G.H (2). C, E, F (3). A,B,G
4). A,B,E . (5). B,C, D,

5. The most stable conformational isomer of cis-1-bromo-2-chlorocyclohexane will have...
(1). both halide atoms in axial positions.
(2). both halidc atoms in equatorial positions.
(3). the bromine atom in an axial position and the chlorine atom in an equatorial pésition.
(4). the bromine atom in an equatorial position and the chlorine atom in an axial position.
- (3). conformational isomers cannot be drawn for ¢is-1-bromo-2-chlorocyclohexane

6. Identify the orbital hybridization at the two indicated carbons in the molecule below.

H
Ti=c2 0
HaC”

(1. Cizsp; Ca: sp (2). Ci: sp?'; Ca: sp3 (3). Cr:sp; Ca: ‘sp2
(4). Ci: sp™; Ca: sp (5). C1: sp*; Ca: sp?

7. Which of the FolloWing compound has the highest boiling point?

().CH;CH=0 (2). CHsOH  (3). CH3OCH;  (4). CHyCH:CH; (5). CH; C=N



8. Determine the double bond stereocheniistry (£ or Z) for the following molecules.

A B
(A E: B E 2LAZB. Z 3).AE B Z
4 A ZBE (5). E,Z nomenclature cannot be used for A and B

9. Which Newman projection shows the most stable conformation of the following compound?

T
m—?—?—H
cl H |
H H H H
Br@H H@H , B}@ Hégr Br@H
H
Cl B Cl Br
™ r { Br Cl H Br Cl . Br Br N Ci
(1) (2) (3 : Q) (5)
10. Consider the set of carboxylic acids (a) — (e) given below.
(a) CH;CH,COOH _ (b CH;CH; CH,COOH (c) CH;CH-CCIL,CO.H
(d) CH3;CH,CHBrCO,H (e} CICH,CH,CH,COzH

The increasing order of pka values (from lowest to the highest) is given by
(1) s> b>e>dve () o> d>evbra (B e>deea>b (@) o> e>d>b>a (5)a> cob>d>e

11. A student prepared a solution by dissolving NaBr and Na,S0, in distilled water. The
concentrations of NaBr and Na,S0, were 0.100 mol dm™ and 0.400 mol dm™ respectively.

What is the ionic strength of the solution in units of mol dm™?
(1) 1.3 (2) 1.5 (3 1.7. 426 (5) 3.0

12. Electrode potential of Ag(s)| AgC](s)l Cl- (acj) is the emf assigned to the reaction
(1) AgCl(s)+e~ — Ag(s)+Cl (aq)
(2) Ag(s)+Cli (ag) — AgCi(s)+e”
(3) 2AgCI(s)+H,(g) = 2Ag(s)+2H"(aq) +2Cl (aq)
(4) 2Ag(s)+ 2H*(aq) +2Cl (aq) — 2AgCi(s) + H,(g)
(5) 2Ag(s)+ H,(g)+2Cl,(g) = 2AgCl(s)+2H"(aq) +2Cl (aq)

3



13:In a saturated calomel electrode

(a) calomel and (liquid) mercury are mixed, to form a paste, to bring effective electrical contact
between calomel and mercury.

(b} there is an aqueous solution which is saturated with KCI.

(¢} K™(aq) does not involve in the half reaction.

The correct statements, out of (a), (b) and (c) above, are
(1) (a)and (b) only. {2) (a)and (c}only. (3) (b)and (c) only.
(4) All(a), (b)and (c). (5) None of the answers (1), (2), (3) or (4), is correct.

14.A student inserted a titanium wire, partia!ly, into an aqueous solution of Ti*"(aq) in a beaker.

15,

Consider the following statements.

(a) The above mentioned system is not an example of an electrochemical system since it involves
the highly charged ion, Ti**(aq).

(b) A potential difference is created between the parts of the titanium wire that is immersed in
solution and that lies out side the solution.

{c) After some time an equilibrium potential difference is created between the titanium wire and
the Ti**(aq) solution.

The correct statements, out of (a), (b) and (c) above, are
(1). (a)and (b) only. (2). (a) and (c) only. (3). (b) and {(c) only.
(4). All (a), {b) and (c). (5) None of the answers (1), (2), (3) or (4), is correct.

Consider the following statements about the electrode represented by the half cell diagram,
P(s)|PX(s)|X2‘ (aq), where P is a metal and PX is an insoluble salt of P.

(a) The half cell reaction is PX(s)+2e” — P(s)+ X*"(aq).

(b} The electrode potential is the emf assigned to the following cell diagram;

H" (aq)(a,,. =1)

P(s)[PX(s)| X* (aq) I—Iz(g)([’”! =1 bar)]Pt(s).

(c) Tt may be used in determining the activity of X7 (aq), in a solution, using emf
measurements.

The correct statements, out of (a), (b) and (c) above, are
(1) (a) and (b) only. (2) (a) and (c) only. (3) (b) and (c) only.
(4} All (a). (b) and (c). (5) None of the answers (1), (2), (3) or (4), is correct.




16..

17.

18.

Consider the Galvanic cell represented by the following cell diagram.
Al(s)‘Al”* (aq)(a, = x),Nog(aq)HAP*(aq)(aR = y). Cl (aq)|Al(s)

where a, and a, are the activities of aluminium ions in the solutions represented in the left hand
and right hand side electrodes of the cell respectively. Consider the following statements about
this Galvanic cell.

(a) The emfofthe cell is zero when a, =ay.

(b) There is no electric potential difference between the two solution phases in the two
electrodes.

{c) The emf ofthe cell varies when the concentration of nitrate ions is changed by dissolving
NaNO; even when a, and temperature of the cell are kept constant.

The correct statements, out of (a), (b) and {c) above, are

(1) (a) and (b) only. (2) (@ and (c)only. -~ (3) (b) and (c) only.
(4) All(a), (b) and (c). (5) None of the answers (1), (2), (3) or (4). is correct,

For the cell reaction 4 A’ (aq) +3Ti(s) — 4 Al(s)+3Ti* (aq) we have (in étandard notation)

4 3
aAl{s) X aTi‘“‘(aq)

3
aAl3+(aq) x aTi(sJ

(@ AG=AGY+RT In

4 3
(b) E=E+R0 pp| 2Pty T
12F at xaE,
Al(s) Tl4+(ﬂqj
2.303RT adu )"a3 4
_ o0 2 Alls Ti*" {ag)
(@ E=E’~" logy| st

12F B ¥ g ATiS)

The correct expressions, out of (a), (b) and (c) above, are
(1) (&) and (b) only.  (2) (a) and (c) only. (3) (b) and (c) only.
(4) All(a), (b) and (c). (5) None of the answers (1), (2), (3) or (4). is correct.

At 298 K, a potentiometric titration of Ti*™ was carried out using an acidic solution of KMnO 4 s
titrand. If E° =0.07 V and E? =151V at 298 K, the variation of the

BT it PIiMRO; Mo 11
potential, E, (in volts) of a gold wire dipped in the titrand, relative to a standard calomei electrode

with E?aggng, aujor = 0.268 V, as a function of the volume, V, of added titrant, is best represented
by




1.511

0.07-

0.07-

19." The storage density of a battery

(a) may be defined as the capacity per unit mass of the battery,
(b) is measured in units of kWhkg™".
{c) doesnot depend on the theoretical voltage.

The correct statements, out of (a), (b) and (c) above, are '
(1) (a) and (b) only. (2) (a) and (c) only.(3) (b} and {c) only.
(4) All(a). (b)and (c).  (5) None of the answers (1), (2), (3) or (4), is correct,

. Consider the long term corrosion due to atmospheric oxygen in a water drop placed on a freshly

cleaned flat surface of zinc.

(a) Due to corrosion a pit is formed on zinc in the middle of the water drop.
(b) A possible corrosion reaction is 2 Zn(s)+0,(g)+2H,0 —»2Zn (OH),.
(c) It may be considered as an example of differential aeration corrosion.
The correct statements, out of (a), (b) and (c) above, are

(1) (a) and (b) only. (2) (a) and (c) only. (3) (b) and (c) only.
(4) All(a). (b) and ().  (5) None of the answers (1), (2), (3) or (4), is correct,




Structured Essay Questions (20x2 = 40 marks)

1.(a)Draw conformations for the following compound A. Giving reasons state which is the most siable
conformation.

CH
7

(b). Write down the Reactants/Prodiicts/ Reagents B-G in the appropriate cage. In case of many
products for the reaction your answer should be the major product.

’ KMJ?OLL/H,‘O
1. (CH3)»C=CHCH-CH; Ly B
—
N 7

H,O0" | HeSO, CH4CH,CH,C
2 C 3 4, H
3. 2-butanol D P 2. butene
A K KOH/EOH | -y cH=CH-CHs

G O, /ZnlH, 0

s CHy—C=CH-CH, Mt b + G




(b).Two metals A and B form salts with an anion, X ™. Their chemical formulae are AX, and BXj,
respectively. AX, and BX; readily dissolve in water dissociating fully into jons. A student prepared a
Galvanic cell by placing a rod of metal A in an aqueous solution of AX,, placing a rod of metal B in an
aqueous solution of BX; and bringing electrical centact between the two soiution using a salt bridge. It

was found that the electrode potentials to be —1.23 V and —2.56 V for the above mentioned electrodes

involving metals A and B respectively at 25°C.

(a) Using standard notation draw a cell diagram for the above mentioned cell.

(b) Write down the following corresponding to the cell diagram you have drawn above.

Anode reaction:
Cathode reaction:
Cell reaction:
(c) What is the charge number of the cell reactio you have written above: ..................

(d) Calculate the emf assigned to the cell diagram you have drawn under the experimental

conditions at 25°C.

(e) Calculate the Gibbs free energy change for the cell reaction you have written under the

experimental conditions at 25°C.

(1) Describe two ways the student could change the emf of the cell he prepared.

(g) Giving reasons identify the positive terminal of the Galvanic cell the student has prepared.
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(1).4.2,2 2).5.12 3). 5.2,1 ). 6.1,1 (5)4.2.1



03.

04.

05,

086,

Q7.

08.

eon crdedsn scecksed [UPAC awe ged
H“C’H

Il
CH3z-CHy- C— CHy- CHy-CHy
(1). 3-methylenchexane  (2). 2-propyl-1-butene (3). 4-ethyl-4-pentene

(4). 2-ethyl-1-pentene (5) 3- propyl -3- butene

A-H ez g goon/gedosl ormel. :
A B C D E F G H
CH, |H,0 Br® |CH=CH, |BF; |NO, |NH; Br-

pecuielinte obans gy Do pene N e?

(). D, G.H @). C. E, F G3). A.B.G .
(4). A.B.E ). B,C.D, ~

cis-1- blomo-2-ch1010cyclohexane e O0Ke £08 coame BEROCDHmen®
(conformational isomer) @0@unPe 8898 Daeds,

1 el =0y ecwmd gide SOmdbeg 8800

2. ediell SO ecww® BomiBe (equatorial) Db 8630,

3. R eov qute dOwed ¢ Heeids coPE® HorBe SOwed £ 8599
4. cRIPd =odge st dhmed ¢, Pegids svows guEte Shmed & 8830
5

cis-1-bromo-2- chlorocyclohexane QCm Oome 6DOCS Danns glem
@EHHTED.

S0 (iedn qigeds 1| am 2 868 cosia® B0 g6 LRE colmPe mEBm
SOBmosum e s,

H
Tl=C2 =0

HsC”

(1). Ci: Sp; Czsp - (2). Ci:sp*; Ca:sp®  (3). Cr:sp; Ca: sp°
4). Cr: sp Ca:sp (5). C1: sp’; Cx: sp°

oon £iHebe P D:erkIrmd PHEE WERNE B8 é,?

(). CH:CH=0  (2).C;H:OH  (3). CH;OCH;  (4). CHsCH:CH: (5). CHz C=N

ono cieds qEPe 8D @aﬁﬁaén@c.ﬁ Somen (ForZ) plensl Sbénn oele.
F CHg F., Br
H3E2: _;ﬂ HoN
A B
(1). A:E:B:E (2).A:Z:B: Z (). AEBZ
4).A:Z;B. E (5). E,Z ev@mmognee A oo B oce ente cemem.

2.
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13.

Swo crieds aerined 898k gwedon (Newman projection) cwgaeﬂ. onsE SOk

Oofed] O oemRG &7
oy
Br- C') - C,) -H
Cl H
H H "a- H H
Br H H H Br H A Br Br H
Cl B Cl Br |’®BH @ B cl
r
0 Br c H r cl T Br r n
(1) (2) (3) (4) (5)
(a) ~(e) =0 g8 medxidBn g8 mewmsse. :
(a) CH:CH:COOH (b) CH:CH: CH.COOH {c) CH:CH,CCl.CO:H
(d) CH3CH3CHBI‘CO;H . (E) CICH:CH:!_CHzCOJ_H
pka gocedoe otEfe (g 80 oi@) cudy cosles,
(1) a>b>c>d>e . @ ede>bra (3) > d>e>a> b
(4) c>e>d>b>a (5) a> c>b>d>e
NaBr o&Na,S0, gmd dSeed £ofdens Genents g)@bucami EReme mom EE.
NaBr e@ Na,50, og owieer 88eops 0.100mol dm™ em 0.400 mol dm™ &e.
eomed godn gReme® (ionic strength) mol dm™ Swe 938 e e?
(1.3 (2) 1.5 (3 1.7.
4) 2.6 5) 3.0

Ag(s)'AgCl(s)' Cl™ (aq) & geededin Bude crenmed ono crbedsn won OHEEOD
O oD &7

(1) AgCl{(s)+e~ — Ag(s) +Cl (aq)

(2) Ag(s)+Cl (ag) — AgCl(s)+e”

(3) 2AgCl(s)+H,(g) — 2Ag(s)+2H*(ag) +2Cl (aq)

(4} 2Ag(s)+ 2H"(aq) +2Cl (aq) — 2AgCl(s) + H,(g)

(5) 2Ag(s)+H,(g)+2Cl(g) > 2AgCl(s)+2H"(aq) +2Cl (aq)

ey MEEE geemeditum

(a) ERE om €O (Bbnd) npowe o) SSemn & 8y woged meEdE & Obnd
qoo ade Scad oBadllmont aif 8880 @
{(b) KC] 268 suondn nom @ afc oo gro.

(c) abb gBfwed & K'(aq) o=@ emed.
s (a), (b) &o (c) owst ouds BOE dmed
(1) (a) @& (b) oo (2) (a) o@ (c) cBH. (3) (b) &® (c) cem.
(4) (a), (b) @@ (c) Beode® (5) gmo (1),(2),(3), (4), E8acr B85 oox sened.




14,

(a)

(c)

- 15,

16.

Gezensd Joonm g8 Ti4+(aq) o8mrt nEd 08:08xT pidee abd Soemes
GEom @2 oov cidedn DHGS oEtede.

4J’(aq) il pue medtka goeaotd glq O S pon ofdBo Bend Ooxsem
SdOBend comomeas emed.

0meE G cOD® @ @@ b DBe06kE ok andd ame Sue qsimdmaﬂ
me ed.

I e0EPnd o 0Ee08eT ndde o T14+(HC]) eOHE o0 H0ndo S0
gefoone deemes 8.

gmn (a), (b) oo (c) owsd auds Horor daed
(1) (a) e® (b) c@. (2) (a) e® (c) =, (3) (b) @ (c) =em.
(4) (a), (b) &= (c) Boda® (5) gme (1), (2),(3), (4), Egncr 6308 oms emed.

P(S)IPX(S)|X2"(aq) abd oo Croeme ci0n EIm geewedidn BEle om® e

oeose. @8 P oy egiocs om gad PX oy P8 003 edaucd.

(a) @8 bl gifwe® PX(s)+2e” ——}P(s)-f-X “(aq) - e3.

(b) 08 pepuHedld Subn Baed
P(s)[PX(5)] X"(aq)“H‘*(aq) (2. =1)
emie Gtowd goe emf oo 63,

(c) e@e emf goee ©¥m B3e@: B@ede Xz"(aq) 8 ofemd @D O
WL} MY &, -
gan (a), (b) oo (c) Sweid epu;ﬁeﬁ 8O0t Oged

(Py, =1bar)[Pi(s)

(1) (a) o (b) =& .~ - (2) (a) &= (c) =o&. (3) (b) em (c) o,
4) (a), (b) == (c). 5@@@@ | (5) o (1), (2) (3), (4), BEour B85S eox emed.
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e®8 a; o®m a, OFd Sge0fs wnedmed emised B9 m cnd on geaHedinoe

g5 0Oode qeEsnd gom B sfeodns ¢d, =20 wmCodn emen S cuHo
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18.

(a) AG=AG"+RT In
(b) E=E"+ In
12F

(c) E=E’-

4 Al (aq) +3Ti(s) - 4Al(S) +3Ti% (aq) oo eale eBFwED o8on qumwac ago

4 3
a Xxa ..
Al(s) 'I'i""'(uq)

3 3
8 P (agy  BTits)

4 3
RT a.—\l"'*(uq) X aTi(s)

4 3
AAs) X Byt (ag

4 3
2.303RT BAls) Byt 1y
E O810| —3 3 .
B A1 (ag)  ATICS)

gmo (a), (D). (c) 2wdd gads Howe dged
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b 5 ) VE
] — 1':5E 1.25 s

~0.2 -02 < 02 7
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h
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19,

20,

mofen o280 emode (storage density)

(2) Wwoded Suwn dondon HBDO ege gld cido ®wim.
(b) kWhkg ' .Sty 035 ®6ks e
(c) eexdmwitnd Sobo Bn OF) eaEE,

) (a), (b).(c) Dot gods B Dmed _
(1} (a) me (b) coH. (2) (a) m@ (c) coR. (3) (b)=e (c) oo
4) (a).(b) m@(c)Bade (5) (1).(2.(3).(4), B8 5895 SEE sened.

qebdl 808 mom g am@ el casdes Bo g Sp Dechty E)g;@mi@m DalRcie)
8o Doy &g mdm O RIE® oEmed.

(a) O 2D B BekS O SE Feed Pomed Bad {pit) @2E® @3,
(b) D WLed e88w© 2Zn(s)+0,(g) + 2H,0 - 2Zn(OH), eee 8 .
(c) e®o gome O)8w Bmceme (differential aeration corrosion) &g cexmomes 8.

- goo (a) (b) (c) Pu=6 auds Bowe Bged

(1} (a) o= (b) coh. (2) (a) @ (c) oM. (3) (b) ®® (c) =em.
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Oxm@nm OBam (20x2 = @y 40 ) .

l(a) coo cwdedsn A. secined ooxs gEse. SER S0B Defess g ¢ el
ey 800 armsS mosie.

oW
A 2615

(b). B-G c©&) sB8m oem LoSen/de/afmon go)g emy e dnskn. 8@
Becs @red o8 2ped B8 Se vued s Oeni.

KAJnO4/H20
1. (CH3)2C=CHCH3CH3 > B
0
o/ HeSO CHyCHCH,CZ
2. C H3 4 > T
DL |
3. 2-butanol —— — 2- butene
4 E KOH/EOH | CHs— CH = CH - CH;
CH;, |
|
5 CHy—C=CH-CH, Oy/ZnlH,0 . F + ©




A oo B egw scm® X glanan b EDEn oed 89rd cowsn Qu
8geoRs AX, om BX., 8. AX, =® BX, el cngeds =D «ben
 Bxdand ed 8 &esews A'@@S@ o AX, &@Be gosiod B Pe@s &, B
egi® mow  BX, &G pomon SE8s ¢ 80 gno Send cPRsDmOE @O
edudy 038 qif 8Os ¢ WIEDSD exlewis e @E. Ao® B celn 83
ot PeeEelidde 25°C & gogiiegid Swows B8EeoRs -—1.23V &® —256V
B,

(2) oBRD gwar exc) OBES puw oees enien eem enle O BOHD
OB e,

(b) oo @0 gf® e ool o edamd FOED swm cuSede &7 Basden.
. el oEgwe:
wenll) st8we:
enie o8Eo:

(c) @3 gu» oo @g enle $BFES medkue geaoe (charge number) pEe €9

--------

(d) @2 S afe ge enie O 00Lm0 aoEd 25°C € emf 6O® GG DO,

(e) @2 58S Be» ge onie SBEWOD oEDd 25°C F GO Scat GE6 Doe
@OENED 0.

(f) Gexom 58 S8gcne mO eniged emf Fon o pg =d o eees Bgdwo
eDchessan.

(2) Gaso 588 Bgeve oo ge WIEDEE onieed (Hars ey 08
EDEMKDEDED,



o BoEenEs SNbhs LehEmaEEpsn
- 1 B.Sc afighepmen L Lomewl) Gmm- 2011/2012
CMU1220 - Grsmuenssler Sjglilsnl_g g,g;gjeurﬁ]aasn
wHILGD uflens — 3

(1 wmﬂg’,gﬁlturrmrﬁ'laisﬁ)

BBl 29.03.2012 | G .U 4.00 - 9. 5.30

o @ clemSHTsi @sud (20) usbsie) afemésemsnpd (60 ysielil&sy @ew®  (02)
sl LenoliG S E alemaament)d (40 yerelss) QEmamiGeiengi.

e LshBsliey  elemdsepsE 10665 SHessorar  alowlomes Gsfle Gug  syoulL
aienL_sorenam Ffutanr Sevsssdear Bs Cuemeallsnan LELIGSSLN LeenguiGis.

o geillsums g‘,](r_r,g,g;wrrsw alenWip@h 03 LaneilseT supistLED. @suGeaumne amipuimsst
afanLwihEd 0.3 yeraisst Ganmbaiuhib.

s sllemulys L Her mﬂmrreseﬁ@esfsrrm afenL a6l g,uuuu_ @sml_@mﬂaaar’ﬂsu SLDSLILIL 6D
Geuamrpid.

o GEiu@ssiung saneiulEr 2 LGuwirsd g[@wglas&suul_@mm@

* Grsbalewl g GmananGudiuiens .ea_ratas@l__sur maIGHHEE S|HIDSUIOMe0. DiHmaT BIGIESS
uﬂ’l_amer e USHSHHE CeusflGw snaudaanb.

I

i
|

o 1DGl u@m BsodaEn, G, (ymsen;ﬂ msmusumemm mﬂsmt_g,g,mﬂsm @@g‘;luuesesgg_a‘ﬂso SyLLLL
@sumﬂssﬁlso m@g,squ)

sumJ.[Lurrﬂﬁlaﬁl; =8314] K 'mol™ owusmGymalst wmied =6.023 x 10 mol™
LyGLuler wmfed (F) - =96,500 Cmol™'  enmiislssr wompied (h) =6.63 x 107 Is
@efilulier Geoumib (C) =30x10°ms™ U susioadiLe) Di(IpHED = 10° Pa (Nm™ )
Beosglyansr Slenilay =0.1x10" kg B Guirddlsit wried R =1.097x 107"

. Seman@manenll ssodaiear Cam GF @osrb &6 g;m'.tuL@sﬁsﬂ@.

o
¢ Garemsuuiler @maaemmmla @gﬁum wrg? '
(M CIIHIS (2) CnHpo - (3) CIDHTO (4) CioH s (3) CnHz
2. CHgCH-:C(CH3)2CH2CH(CH3); agnib Sl (P, s, Ul STUET DIEDISS6TIET

sleuireufldbans  (1pemmBL . :
(1).4.2,2 (2).5,1,2 (3). 5,21 (4). 6,1,1 (5)4,2,1



3. emsuh Cogemauuiear IUPAC GuuwfE.

H_ __H
i
CH;z- CHy- C— CHy— CHy-CHj
(1). 3-methylenchexane  (2). 2~pr0pyl-1-but’éne (3). 4-ethyl-4-pentene
(4). 2-ethyl-1-pentene (5) 3- propy! -3- butene

4 A — H susngds@omen (Nataumh  SIUTSET/ SnpIGenaTs SH(HEIE.

A B C D E F G H
CHy | H20 Br* CH,=CH | BF; NO," | NH;s Br-

Ueireupeuaeubmiei aiebanl LD Beohdire/ifat Emommend GareuiBeengl.

(1). D, G, H (2). C, E, F (3). A,B.,G
4). A,B,E (5). B,C, D,

5. Hao-1- CyCLT-2- GCaByr FooErossCsaldr WaamBurer Sphdls FOLGSIWLDTEISI

(1) Gren® gomel sEmssmend oFsiscGiiu (axial) pmeulsd GC@smemngmoEn

(2) Bren® sl oemdsmemuyb Sl sl (equatorial) Hlansoudsd
GEramighdb G '

(3) yBrmist SEmma oEFssGRuaxial) Hensouignd, GGmmfldr SENme Sl dgilu

~ (equatorial) Memeoulgud —OETWIQHSGD

(4) yGymber oEmemsn HoLsgiiw (equatorial) Pmaoulgnh ., GGemflsT SiEDEDE
siFssgiiu(axial) Hosoulgib  CereuigEhHELD.

(5) Hai-1-yCymBwr-2- GGGyt FHEIGEECHalnEG HOBAF FLEGIHIRSET UL
(LPIQULIT R . .

6. &8p sriull qpedapied |, 2 eend hldslulGssT &nué&r&mﬂsﬁr'@mmmsﬂsﬁr SEE0LIEML
BIENLLITEITR  SHITENS, , '

H.
Tl=t—0
HQC/ :

(1). Ci: sp; Ca: sp (2). Ci:sp*; Ca:sp®  (3). Ci: sp; Ca: sp’
(4). C1: sp%; Ca: sp (5). Ci: sp*; Ca: sp’

7. Ueireu(shd (Bartrsmsués@sr'r a‘r@]iﬁiassuﬁ_lir[is,&, G\asnﬁl@smmsmﬁ.t&’s G]ésrrsudng(r_r,és@m.

(1). CHsCH=0  (2).C;HsOH ' (3). CH;OCH;  (4). CHsCH,CH; (5). CH; C=N

3%




8. Uaeuh epassmpseiar Gl Uameaniiiais Hewmio Gpemuagams (E or Z) g
sty o e 8

! A B
().AE;B: E (2).A:Z;B: Z (3).A:E;B: Z
@ .AZBE (5).A,Bulig E.Z Quuflentl UwWeIGS (PG WLITS)

9, derewmd Coamauieig e o m@wrer siphalireusms abhs Buloraia spiuib

ST {HEms?
| | o
&—?—?—H
Cl H
H H H H H
Qs QR v e
Ci B
C! T Br Brr CIH Br cl T Br Br . Cl
(M 2) (3) ON (3}
10. &G symul Geten (a — e} susoywnan sreLT fellbambleminemeis SH(HEHIS.
(a) CH;CH;COOH {(b) CH3CH; CH,COOH (c) CH;CH;CCI;CO;_H

(d) CHiCH>CHBrCO-H (e) CICH,CH;CHCO2H

Pka Quuuoremsiselen Si@afEsn aflos (GoDbsSeddhba anigw) ag?

(1) a>b>c>d>e (2) c>d>e>b>a (3)c>d>e>a>b  (4) c>e>d>b>a
(5) a> c>b>d>e

11. NaBr upp Na,S80; @enamyib STUIF ailghs Bl smluser apad SmyFe gedmen
wremaGmThaua Gumfssrar. NaBr aflaigib Na;SOs Gegid Qefieyssit paomGus 0.100
mol dm™ , 0.400 mol dm™ samysedans S suademo mol dm™ signih  oe0alsd Wirg!?

(1) 1.3 @) i.s (3) 1.7.
(4) 2.6 (5) 3.0



12.

13.

14.

15.

Ag(9)| AgCI(s)| CI™ (aq) @ Wisiaumts oiwbssms tsiauph SrEsHEET asis
GnHEHE . srlLin e a6 Guss elmsuligs swamgb?.

(1) AgCi(s)+e” = Ag(s)+Cl (aq)

2) Ag(s)+Cl {aq) — AgCI(s) +e”

(3) 2AgCI(s)+H,(g) — 2Ag(s)+2H" (aq) + 2Cl (aq)"

E)) 2Ag(s) + 2H*(aq) + 2CI7 (aq) — 2AgCl(s)+H,(g)

(5) 2Ag(s)+H,(g)+2Cl(g) » 2AgCI(s) +2H* (aq) + 2CI" (aq)

Brbdw seowsd Weisum geipied

(a) seowsmsulb Sy GIFHMSLID Saubg Umsulmen o _(paurdd  SEoRIGED
BresHhed GomLbw almaggpenar Ha Cerhms ghudsHsiubSlEms.

b @rﬁr@ KCl Gemmsd Mirbusonsasiul L. Bissamgaeo asrrsumuu@aﬁlarrm@

(€ K™(aq) g]sm;rg,g,rrasaagﬁlsu Fr(au@suﬁlensmsu :

(a), (b), (c) 57@"-0 Snflj DI E{ETHATT ﬂ@ggﬁwwm 3"'1!!3@3555‘7

(1) (@), (b) wffﬁ'ﬁélmh @)@ ©) orgH. (3) (b) © w”ﬁ:ﬁ:"ﬂm

(4) (a), (b), (c) smeummd  (5) (1), (2), 3}, (@) er@m) mﬁlﬁm_&usn Grgjequ:l :
gl(r_rjg,g;wrrmg,susu

wrrmeu@éum([tjsusm '@ﬁmmﬂmnm@@mm Ti* * B! Bidsmyaeians msHEHelnd bl
@smgﬁlsmmru LG@ILmesL q@g,ﬁsumsm Ueireu(Bld SnbimdbEenss (‘5@5@]&5

(a) @LD.I'_I’]Bhﬂ]LILII_I_ QBTG SHIWTRTE @ tﬂmsﬁﬂg&nu_img) G\g.rr@ﬁuﬁlm@ 2 STIERILDEVE0
: glleeflsd Gar@gdlulsd o wi gop rve Ti* T (@rs) LieAuEsims.
(b) a;smg&aﬁ\@]m SIOBHEOUL R madGsaiuh sbifuligh, sbuing GasiGu
STaILGD  SenraeaibEhd @ﬁml_(BLu oipHs Gaupin® 2 @meurdsstLBSSmE.
(©) ens5EEHIuD esmL‘.iluS]m@m Ti* hisbsaenyaadiesib @ﬁm_(BLu Flg Crrsdisnr Heiry
EFLDGDﬂGME\J SwpH5 Caumun 2 maurdssiLBEmEl.

(2), (b}, (c) s Sdpioren sbpbash

(1) @, Gy oisdrs.  (2) @), () wrso. @) (), (0) wnBHd.
(4} (a), (b), (c) gmoogud (5} (1), (2), (3),(4) erqmub eflewL HENET G BIBSHSIOTRHE

PE)|PX(s)|X* (aq) , wgmid sevydbma cusmyLIL Seflemicd LISLedsaiuB Wsimmi

ummiw  Redisusid aalm@aa&smsnes aa@@& @njj@ P @f 2 Georgid, PX eeiiug P ularg -
SHEDIUWLD gjeﬁalmm o ().

(a) sersassstasd PX(s)+2e” — P(s) + X (aq) sysid
{b) Dsiteum syupdsioneng Liseumb asausuem;rm_g;g‘;lm@ @g’jlg,@&aam..L,UUI_@enen st
B salem s uwmgid.
(am - ])

-

(Py, =1 bar)‘ Pt(s)



16.

17.

() .G.ei oETeipEmenl  LLELRGS smrFd gams X2 (aq) S
Qamfnum_am_g Soralss g LSLIESS0UL oD,

(@), (b), (¢) eLoupmeit GO SppHEdh

(1) @, G oisgns. Q) @, ©uisdrs. () ©), @) wrsdro.
@) (@), b)) sawpd Sossommme |
3) (1),2),3), @ sy olevLaseust aginid HESSTTBDRD.

esugph & auamyu_sHemsd LgHuslsalLGD Seeeis Se6mBH SHHHS.
AIE|AP (ag) (2, =x),NO; (aa) | (a) (ag = ¥), CT (aq)|Al<s)

@ a, , ap ecieus (pamlu SMGHET Lo, sueg slLGS eSS

ﬂug,‘luaﬁ]es&ﬁ\mm S FEOE 6T GHETTeN Q{@ILﬁ&iﬂu.ILD Dgiseiar GemimunBsenmgh.  B)&
 sebeuells e B Ueieu@hld SEbpdEsmams HhSs.

(a) a, = g SuEs. sremiubb Curg saddsr WGl YEFuiomEGD ,

(b) @renE Weamkselaipser SHE SOIFE DiabMSHEDHEMLUTeH
eerpds Gsupun@ Gsomme.

(c) a, @osdar Qeuliupamey seusupmp wriefiurs  mauSHHHSTEID, NaNO,
Emends SENILILSET  epold  ESACIDLm  SnaTseTaS) G&Egﬁ\sq LDMHBCILIED
Curg saddlar W.@).al rmib

- (@), (b), (c) eeTuRubmIST SHSSLOTEN SnDINEDSEH

(1) @), b) wrsdgn.  (2) (a), () wrHy. 3) (), (c) s,
(@) (a). (b), (C) F@euEID HHSHOTETME
(5) (1), (2), 3), (@) ;dw slenL SHEDsT aHBYD  BHSHSLOMTENH60GD.

4 APP*(aq) +3Ti(s) — 4 Al(s)+ 3 Ti"* (aq) b &e0s STEHHHHDE

: 4 3
i BAais) Xy
(@ AG=AG®+RT In| T 0

3
aA|3+(llq) x aTi(S)

() E=E"+ In| —
i2ZF aA,(S)xa:_i“(aq)

4 3 .
RT aA13+(nq) X aTirs) ‘]

() E=E'-

12F 4

4 3
2.303RT Aais) X B0y
10 3 M
a AP*(ag) X Arys)

(@), (b), (c) > Camemsus@Eyeit HHSHHIOTETENE



1) @, Oy orsdyn. (@) @, orsdms. (3) (), () o,
4) (a), (b), (c) smevgId HEsHOTEDY o
(3) (1), @), (3), (@) agud efenl et aBOYD SBHBOTEHE0D .

18. 298 K. uled) Ti’*  @ar owssorel wop HubiGursig KMnO, G
ofeobsmysamen  Huusrsl  (titrand)  vwSLGSH  BLTHSOILLLE. 298 K, uflsd

0 —_— ] ’ U - - — - | , . *
. Em[rﬂ*,n’* =074V, EPll MO M =151V | sr@'ilm Blo  &60sh @EOTGLIH'U_I,

E:]‘igll'lglclz|C1' =0268V smjurs  Sunduied SIAPSFOLL L GUTDabLILT SIPHSID

Gaysasiur L Buneiulsr (titrant) sateueey enjunes wrmib Gursdmar es Sl
UySusfsgd eusngy erH?

: E
1.25 41— 1254 1.25 4
—0.2- ~0.2+ 0.2
oo \%
(3
1.51 4= 1.51-
0.07 4 0.07-

<

19. umpfGwrsniers Gty SILTHSIITaE

(a) ubpiuleng geg dlenlialar G@meiatancmd e aUEnJIL DI &SLILIL GUMLD
(b) kWhkg™"' eaubd owdss semelllupSaEmsl K
(c) OQasretens FHUTE SPSSSSE0 SERGUITTH]

(a), (b), (c) agmID SnBIIGHEHET sIEN6 HUHS HLOTETENE.



(D) @, ) orsdrs.  (2) @, Quisgrs.. () (), () wigHo.
4) (a), (b), (c) smmgId HmSS0ramame '
) (1 2Q).(® emi> eleLaEyet apmD sz,

20, uSlstE SMUMIWTSSILLL SUenLWITem BTS ngﬁuuﬂlj]sﬁr_ Lﬁ@smm Brd sefuiisd

suafloaniLso @Udgslr @meamonrs HoLGuph BewiLsrw oifiimus smGHMm Csrsis.
(a) ofiinG sSFaoTs 555@15@@15&1 EHETNeD HTHSHg6r Buoed Y gam gnuiid
(b) 2Zn(s)+0,(g)+2H,0—2Zn(OH), ewiuz @f snsswrer Sfiiuh STHEONGSD

() Bomar Gamu't ammHepriid sipemots  gouGl  ofllyde o snTeuers
{(QeseiTen auTiD,

(a), (b), (c) etgmuid éh[ﬁmj$$@6ﬁ aTemeY  Sl(Hd HLOTRAEMEL.

(1) (a) , (b) oneBsd. (2) (@), (c) wrgdmb. - (3) (b), (c) wrELnbd.
4y (a), (b), (c) smevgnd H(HEHHDITmENE
(5) (1), (2, (3), (@) clenLsEpsi aHiad HbSHLUTEHE060.



slLamwiys sl Gy alamassr (20 x 02 = 40 ueelsar)

01. (a) Gafmeu A uTheTan SOHALHARISMET UMD, EUDBDET 65 2 Mg Fgug
glamds SN ERTRIGATIL 60 &n I,

A

(b) B-Geamrsgh ambseied Guimssonar srddse/ slameneyse/Gamsme
GlLmmL Semen  ST(LDEIS.

KMnO, 1 H,0

1. (CH3):C=CHCH:CHj; 4 > B
+ CH5;CH.CH CJ/O
2 ¢ H3O /Hg.S’G‘4 X sbMababs
D -
3. 2-butanol - > 2- butene
i E KOH/EOH | cp,—CH=CH - CH;

CHjy

|
5 CH3-C=CH-CH,

03 /Zn/HZO

b4
)
-+
&




02.

(a)

A, B agub o Georariss X T eigd o@ienusisEnls o lhEamal o hauTdiGalEine.
Brupilse @rsnwsnd @ddAimser wemBu AX; , BX; augib. AX; , BX; eden fifish
apppral Jfmewmlbhs Begansd samrddaman. wiansiQemmopsuas o Boorsmbd A uls
Baramen AX, midsmyossigeiens oeEmnEn o Gurabd B War Gamanss BX; ulag
Frasamrsaigeiand mossd ombald  SremE soysssEdsleamiuiss o il
umsohengtl  Uaiu@isgd ws Ogrhmamu giubss  sdaels  saon  gaiem
o _Gamddeomer. 15° C ulsd A, B o Garsrissieans giuGasiut,  0auTIsemn5ene
Baliniul SpSHSRsT (WapGu — 1.23 V,—1.56 V, aard  snaaliu L g

(a) funwn  GRUGEmen LwsLGSHE CuismplullL sHSHHETE S aemyuL G
EURTII . '

(b) 57 GioBeo sumhp @ ausrULSAnGFL daeukamanann M.

SIBa. B slb
BT Hd HIhED
BV ETEELL
(c) mit Guwbe sypdH SMHITHEERMDETEN FOM GG WITH Frorreerrernnmnens

(d) 25°C uflst ufi@enmenst WubSenensehen @b BT asmbs S0 aELSSDGNWL
l.Gelengamuns Salds.

(e) 25°C ufed, Gupmdw ufiGersmen BUbSmamseier Sh BT QB HEOGSHTHDHIN ST
&felt FLTH FhHEUS HamlhE.

(f) DTG GUSIIT &0 SWTRSEIUCL  ssHAa 0.6 ealmsufamar onppdamq BreiiG afsame
aluiflies,

(g) wremsuei Huwmiishs Seoruaia seugdiar CRJ (pmensnl aNemBIEsT HHE SIS
L) Fut 13



